. Top Canonical Pathways 2) Table S2 . Associated Network Functions 3) Table S3 . Molecular and Cellular Functions 4) Table S4 . 1. Image Acquisition. An area of solution containing aggregates was found with the 5x objective. A low 1 ms camera acquisition time was chosen so that solution movements do not affect image quality. Illumination (2.7V in the setup) was calibrated via histogram to give the maximum amount of contrast without saturating pixels. An optimal number of zslices were acquired such that for each aggregate there exists an image that contains the largest cross section of that aggregate in focus.
Aggregate Segmentation.
a. Individual optimal detection. The above method can detect tens of aggregates with a single image z-stack, significantly improving data collection. Since the aggregates remain in suspension, finding the image with the best contrast for each aggregate is necessary. To determine the approximate location and boundary of each aggregate, image segmentation was performed on the maximum intensity projection of the z-stack. Any background trend was first subtracted via an image opening operation, and then a smoothing filter was applied to removed high frequency noise before a threshold was applied to construct a segmentation mask.
The area in which individual aggregates exist were identified, and the optimal zslice for each particular aggregate was found via maximizing a steerable filtersbased contrast measure. 2 b. Fine segmentation. Using the optimal image found for each aggregate, the same segmentation method is applied again. In this case the threshold value was chosen to accurately detect any internal and external aggregate boundaries without bias.
3. Extraction of Parameters. Two parameters are needed to calculate D 2 , the maximum projected length (L P ) and the area of occupation (A O ). L P was calculated by identifying the external border pixels of the fine segmentation mask, and then calculating pair-wise distances to find the maximum length. To calculate A O , we devised a normalized approach. As all images were taken together with the same illumination, pixel intensities were comparable. Each pixel represents the amount of SWCNT within an area and light transmittance decreases with increasing SWCNT due to the material absorbance. The images were inverted, and then normalized to the pixel with the maximum amount of SWCNT, which we define as 100% SWCNT occupancy of the pixel area. The A O of each aggregate was then found by division of the sum of total SWCNT occupancy by the total segmented pixel area. The entire process was automated to avoid operator bias.
C.2 SWCNT Parameter Calculations
Approximate Length Estimate from HD. Through linear fitting, we found that each SWCNT contributes on average 183 nm HD aggregate size. To convert this to an approximate SWCNT length, we combine Eqn. 3 and Eqn. 4 to solve for the relationship between HD and rod length.
L= 2rln( p)+C
(S1) L is rod length, r is half of HD and p is aspect ratio which is L/nSWCNT radius. Using 5 ± 2 nm as the DNA coated SWCNT radius (approximated by AFM and take from previous works), 3 - 0.614 as C, 4 we then solve the equation for L, which we determine to be 815 ± 73 nm. Error propagation is calculated with equation S2, where n is the DNA coated SWCNT radius.
This is an over-estimate because SWCNT not a rigid rod, as observed in SEM, which would significantly decrease the aspect ratio subsequently L. However, knowing that the SWCNT material ranges in length from 100-1000nm, the calculated result is reasonable.
C.3 Mass Spectroscopy Analysis (Full MS Protocol).
Mass spectrometry of the samples was performed by nano-flow liquid chromatography 
